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一种似无关回归模型，可以利用 Zellner(1962) 所提出的广义 小二乘法（GLS）
对模型进行估计。本章也探讨了该模型的空间个体间是否存在空间相关性的LM、
LR 以及 Wald 检验。 
（2）论文第 4 章对时变空间自回归固定系数模型提出了贝叶斯估计方法，


















个阶段采用 Kelejian and Prucha(1998, 1999)提出的方法，对每一阶段的方程分开
单独进行估计，第四阶段则利用 Zellner(1962)的 SUR 模型的 FGLS 估计方法。
在前面三个阶段估计的基础上，对整个系统模型进行估计。论文证明了该估计量




方法，后者借鉴了 Kelejian and Prucha(1999)所提出的矩估计方法。对这两种方法

























Traditional econometric methods always ignore the interactions and 
heterogeneities among spatial individuals, namely ignoring the spatial correlations 
and spatial heterogeneities among spatial individuals, acquiescing independence and 
homogeneity of individuals in space. As pointed out by the “first law of geography” of 
Tobler(1970), all individuals in space are correlative, and the correlation becomes 
stronger when the spatial distance between two individuals becomes nearer. The 
estimation will have bias if we ignore the spatial dependence and spatial heterogeneity. 
By use of spatial weight matrix, spatial econometrics can resolve the spatial 
dependence and spatial heterogeneity, and so becoming an important branch in 
econometrics. Spatial panel not only resolves the shortcoming of panel data model, 
which just considers spatial heterogeneity but neglects spatial dependence, but also 
deal with the problems in cross spatial econometrical models, so becomes the most 
actively fields in spatial econometrics. 
However, normal spatial panel data models deal with spatial heterogeneity only 
by use of interception. Just as pointed out by Elhorst(2003), when spatial 
heterogeneity is not completely captured by the variable intercept, a natural 
generalization is to loosen the hypothesis that the slope parameters are fixed, and let 
the slope parameters of the regressors vary in individuals or time, namely set up 
varying-coefficient spatial panel data models. These models can investigate the 
individual characteristics and dynamic characteristics of economic relation and spatial 
relation, and so have great significance both in theory and in practice. Based on these 
backgrounds, this paper does research on varying-coefficient spatial panel data model. 
In detail, the major work in this paper as follows: 
(1) Chapter 3 gives further research on time-invariant varying-coefficient model 
summarized by Elhorst(2003), discusses the ML estimation of time-invariant fixed 
coefficient spatial autoregressive model, and proves the consistence of the ML 
estimation. But the solution procedure of this estimation is a nonlinear system, which 
needs repeated Dubin iteration operation. This chapter also discusses the fixed 














estimated by GLS put forward by Zellner(1966). With regard to this model, this 
chapter also investigates the LM, LR and Wald of spatial correlation. 
(2) Chapter 4 put forward a Bayesian method to time-variant fixed coefficient 
spatial autoregressive model, and estimates the parameters including tρ , β and Ω
-1 by 
use of MCMC. Of course, this method can applied naturally to time-variant fixed 
coefficient spatial error model. In addition, this chapter gives research on fixed 
coefficient spatial model with mixture form, whose regressors not only contain spatial 
lag of error, but also contain spatial lag of dependent variable. Based on some 
assumptions, this chapter puts forward to a four stages estimate procedure. The former 
three stages of this estimate procedure, which are proposed by Kelejian and Prucha 
(1998, 1999), estimate the equations of each period respectively. On the bases of the 
former stages, the fourth stage estimates the total system by use of the FGLS method 
proposed by Zellner (1966). This chapter proves that this estimator is consistent when 
∞→N  and simulates the small sample properties by use of Monte Carlo simulation. 
(3) Chapter 5 gives research on the fixed coefficient spatial error components 
model. Base on some assumptions, this chapter also proposes a multi stage estimate 
procedure. This procedure can be completed by two methods, one method is a multi 
stages iterative method based on ML estimation, and the other is based on the GM 
method proposed by Kelejian and Prucha (1998, 1999). Regard to the estimators of 
these two methods, this chapter proves that the estimators of these two methods both 
are consistent and also simulates the small sample properties by use of Monte Carlo 
simulation. 
(4) Chapter 6 gives empirical research on the provincial knowledge production of 
China by use of the methods put forward in this paper. The research results reveal that 
there is spatial spillover in provincial knowledge production, which becomes stronger 
through time. The results indicate that the spillover is strengthened by the more 
frequent flow of production factors among provinces and by the more advanced 
knowledge communication tools. 
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